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(54) Phosphite compounds and synthetic resin compositions containing the same 

(57) A phosphite compound, which may be represented by the foBowing general formula (I), and a synthetic resin 
composition containing it are disclosed: 
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t-CH 



t-CH,, 
t-CH 
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R'-C-H P-0 
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t-CH,, 



V R J 



Ri /0-£5)-t-CH,, 
? H-C-R' 



t-CH,, 
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wherein R 1 represents a hydrogen atom or a methyl group, R 2 represents a hydrogen atom or an aikyl group having 1 
to 5 carbon atoms, R 3 represents a hydrogen atom or an aikyl group having 1 to 5 carbon atoms, and X represents an 
aJkyBdene group having 1 to a carbon atoms. 
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Description 

BACKGROUND OF THE INVENTION 
5 [Field of the Invention] 

This invention relates to a novel phosphite compound, and a stabilized synthetic resin composition, to which the 
phosphite compound has been added. 

. w (Description of the Related Art] 

Heretofore, by virtue of their good mechanical and chemical characteristics, synthetic resins, such as polyethylene, 
polypropylene. ABS. and polyvinyl chloride resins, have found wide applications in packaging containers, packaging 
films, interior and exterior trim parts for automobiles, construction materials, agricultural materials, household appfi- 
is ances, and the like. However, these synthetic resins are exposed to high temperatures during the molding processes 
and undergo deterioration due to light, heat and moisture during the distribution and the use. As a result, it becomes 
impossible for the synthetic resins to be applied to practical use due to their coloring and a decrease in their mechanical 
strengths. 

In order to prevent such deterioration of the synthetic resins, various additives have heretofore been proposed and 
20 utilized alone or in combination. Among the proposed additives, phosphite compounds have found wide application 
owing to their advantages in that they can impart heat- resistance and light-resistance to the synthetic resins and can 
restrict coloring of the synthetic resins. 

Among the phosphite compounds, cyclic phosphite compounds have been known to have comparatively targe 
effects. Various cyclic phosphite compounds have been proposed m, for example, Japanese Unexamined Patent Pub- 
25 lication Nos. 55(1 980)- 151 058, 57(1 982)-1 14595. 58{1983)-1 03537. 58(1 983) -152029. 5<1933)-25321. and 6(1994)- 
1880. 

However, the compounds described above have the drawbacks in that they have a low compatibility with the syn- 
thetic resins and cannot easily be blended uniformly with the synthetic resins during the processing, and in that their 
effects are often lost within a comparatively short time span. In particular, the effects of the compounds described above 
30 are often lost quicWy under the outdoor conditions or in a wet atmosphere. The effects of the compounds described 
above are also lost when the synthetic resins are processed at high temperatures. Therefore, the compounds described 
above are not satisfactory for practical use. 



35 



SUMMARY OF THE INVENTION 



In view of the above circumstances, the inventors eagerly carried out extensive research and found that the heat- 
resistance, the weatherability. and the processing characteristics of synthetic resins can be improved markedly by add- 
ing a specific phosphite compound to the synthetic resins. The present invention is based on such findings. 

Specifically, the present invention provides a phosphite compound, which may be represented by the following gen- 
40 eral formula (I): 

t-CHu t-CiHu 
45 t-C 5 H M -(oVo^ U Jit t-C,Hu 

V -C-K P-Q -\5V XH \2/ °~ p HH Ci" ( 1 ) 

t-C,Hii-@-o/ V V ^O-^C^t-C.H,, 

50 t-C 3 H,i t-CHu 



wherein R 1 represents a hydrogen atom or a methyl group. R 2 represents a hydrogen atom or an alkyl group having 1 
65 to 5 carbon atoms, R 3 represents a hydrogen atom or an alkyl group having 1 to 5 carbon atoms, and X represents an 
aikyiidene group having 1 to 8 carbon atoms. 

The present invention also provides a stabilized synthetic resin composition containing a phosphite compound, 
which may be represented by the aforesaid general formula (I), in a proportion falling within the range of 0.005 to 5 parts 
by weight per 100 parts by weight of the synthetic resin. 
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DETAILED DESCRIPTION OF THE INVENTION 

The phosphite compound in accordance with the present invention will hereirtbeiow be described in further detail. 

Examples of the alky) groups represented by R 2 and ft 3 in the aforesaid genera) formula include methyl, ethyl, pro- 
pyl, tscpropyi, butyl, tertiary butyl, amyl. and tertiary amyl groups. 

Examples of the alkylidene groups represented by X inctude methylene, ethylene, propylene, butyt'tdene. 
pentylidene, hexytidene. heptytidene, and cctyitdene groups. 

Therefore, as the examples of the phosphite compounds represented by the aforesaid general formula (I) in 
accordance with the present invention, the compounds feted below may be mentioned. 

.*- c *Hu t-CsHi, 
MM, 0 ^ CH, j t : CaHi t 



Ma I a. P-0 C-@- 0-P CH, 

t-C,H„-^ 0 / CH, ^G-^t-C^, 

20 t-C,H,, 



t-C,Hu t-CjH,, 

t-C 8 h\ i-^C^ 0 CH, y °"^)" 1 

Na 2 H,C-CH P-0 c ~{0)- 0-P CH-CH, 

t-C,H».H^o/ CH, ^O-^-t-CHt! 

35 t-CiHu t-C,H,, 
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The phosphite compounds described above can be synthesized easily from 2,2 -alkyiidenebis(4.6-cn-rer/-amy^>hfr' 
is no!) and 4,4'-aJkylidenebisphenol. 

The synthetic resin composition in accordance with the present invention is obtained by adding the phosphite com- 
pound in accordance with the present invention In a proportion of 0.005 to 5 parts by weight per 100 parts by weight of 
the synthetic resin, preferably in a proportion of 0.01 to 3 parts by weight per 100 parts by weight of the synthetic resin. 
If the amount of the phosphite compound added is smaller than this range, the stabilizing effects cannot be obtained. If 
20 the amount of the phosphite compound added is larger than this range, the value of the resin as the article of commerce 
wiD be lost due to blooming. 

Examples of the synthetic resins, the stability of which is to be improved in accordance with the present invention, 
include thermoplastic resins, such as monopolymers or copolymers of a olefins, e.g., high-density, low-density, or 
straight-chain tow-density polyethylene©, polypropylenes. polybutenes-1, poly-3-methytpentenes. pel y-4 -methyl - 

25 pentenes, and ethylene-propylene copolymers; copolymers of these a -olefins and pofy-unsaturated compounds, e.g. f 
conjugated dienes or non-conjugated dienes. acrylic acid, methacrylic acid, or vinyl acetate; halogen-containing resins, 
such as polyvinyl chlorides, polyvinylidene chlorides, chlorinated polyethylenes, chlorinated polypropylenes, polyvinyli- 
dene fluorides, chlorinated rubbers, vinyl chloride-vinyl acetate copolymers, vinyl chJoride-ethylene copolymers, vinyl 
chloride-vinylidene chloride copolymers, vinyl chloride-vinylidene chloride-vinyl acetate ternary copolymers, a vinyl 

so chloride-acrylic acid ester copolymer, vinyl chlorrde-maleic acid ester copolymers, vinyl chtoride-cyclohexyl maleimide 
copolymers, vinyl chtoride-cyclohexyl maleimide copolymers: petroleum resins; coumarone resins; polystyrenes; poly- 
vinyl acetates; acrylic resins; copolymers of styrene and/or a-methyistyrene and other monomers (e.g.. maleic anhy- 
dride, phenyl maleimide, methyl methacrylate. butadiene, and acrylonrtrile), such as AS resins, ABS resins. MBS 
resins, and high-temperature ABS resins; straight-chain polyesters, such as polymethyl methacrylates, polyvinyl aJco- 

3S hols, polyvinyl formals, polyvinyl butyrals, polyethylene terephthalates. and pdytetramethylene terephthalates; aromatic 
polyesters; polyacrylates; potyphenylene oxides; poryamides. such as polycaprolactams and polyhexamethyiene adl- 
pamides; poiyimides; straight-chain or branched polycarbonates; polyacetals; polyphenyiene sulfides; polysulfones; 
polyether sulfones; polyether ketones; polyether ether ketones, polyurethanes, and cellulose types of resins. Examples 
of the synthetic resins also include thermos et resins, such as phenol resins, urea resins, melamine resins, epoxy resins. 

40 and unsaturated polyester resins; and elastomers, such as isoprene rubbers, butadiene rubbers, acryionitriie-butadiene 
copolymer rubbers, styrene-butadiene copolymer rubbers, copolymer rubbers of ethylene and o-olefins, such as pro- 
pylene and butene-1 . and ternary copolymer rubbers of ethylene-aolef ins. ethyiidene norbornene. and non-conjugated 
dienes, e.g. cyclopentadiene. Examples of the synthetic resins further include alloys or blends of the above-enumerated 
resins and/or elastomers. 

as Together with the aforesaid phosphite compound, the composition in accordance with the present invention may 
also contain ordinarily used additives, such as antioxidants, ultraviolet light absorbers, and stabilizers. 

Particularly preferable additives include the antioxidants, such as phenol type, sulfur type, and phosphite type of 
agents, the ultraviolet light absorbers, and hindered amine type of light stabilizers. 

Examples of the phenol type of antioxidants include 2,6-di-fert-butyl-poresol. 2,6oMphenyl-4octadecyioxyphenol. 

so stearylCa.Mi-terroutyl-A-hydroxyphenyOoropionate, disteai7l(3,5o1-ferr-butyl-4-hyoVoxybenzyl)phosphonate. thiodi- 
ethylene glycol bis[(3,5o , i-te/toutyl-4-hydroxyphenyl)propionate], I.Soexamethyleneoisp.S^i-ferfoutyl^-hydroxy- 
phenyl)oroplonate]. 1.6-hexamethyleneois[(3,5o , i-ferf-butyl-4-hydroxyphenyt) propionic add amide), 4,4'-thlo-bis(6- 
ferf-butyl-moresol), 2,2'-methylene-bis(4-methyl-6-ferfoutylphenol). 2,2'-methyleneois{4-ethyl-6-terfoutylphenol). 
bis[3,3ois(4-hydroxy-3-/e/toutylphenyl)butyric acid] glycol ester, 4,4 , outylidene-bis(6-/erf-butyl-moresol), 2,2'-ethyli- 

55 dene-bis(4.6o , i-tert-butytphenol), 2,2*-ethylidene-bis(4-sec-buty1-6-terroutylphenol). l,l,3-trls(2-methyi-4-hydroxy-5- 
terr-butylphenyl)butane, bis[2-tert-butyM-methy1-6-(2-rtydro^ 

1.3,5-m*s(2 J 6o , imemyl-3-hyoyoxy-4-te/1out^benzyl)isocyanurate. 1.3,5-tris(3,5o , i-ten 4 -butyl-4-nydroxybenzyl)isocya- 
nurate, 1.3,5-tris(3.5o , i-ferf-butyl-4-hydroxybenzyl)-2 l 4,6-trimeth ylbenzene. I.S.S-trisKS.So'i-fe/t-butyl^-hydroxyphe- 
nyl)propionyloxyethyl]isocyanurate, tetrakis(methylene-3K3\5'-di-te^butyl-4-hydroxyphenyl)propior^^ 2- 
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rert-butyW-melhyl^(2-acryloylo^ 3»9-Ws[l.1-dimethyl-2-{(3-/e/t-butyl-4- 
hydroxy-5-methylpherryqpropianylo^^ 5Jundecane, and Methylene glycol bis[3-/en> 

butyl -4-hydroxy«5-methyl-pheny1) propionate. 

Examples of the sulfur type of anti-oxidants include diaikyl thioalpropionates. such as dilauryl thiodiproplonate. 

5 dimyr istyi thiodtpropionate, and distearyl thiodipropionate; and p-alkytmercaptopropionic acid esters of potyote. such as 
pentaerythritol tetra (p-dodecytmercaptopropionate). 

Examples of the phosphite type of artti-oxJdants include tris(nonytphenyl) phosphite. tris(2.4-di-tert-butyipheny1) 
phosphite, tris p-tert-butyM-(3-fert-butyW-hydr^ phosphite, tridecyl phos- 

phite, octyidiphenyl phosphite, di(decy1)monophenyl phosphite, di(tridecyi)pentaerythrito) diphosphite, distearytpen- 

10 taerythritol diphosphite. di(nonytphenyOpentaerythritol diphosphite. bis(2,4<U-tert«^xrtylpheny0pentaerythritoJ 
diphosphite, bis(2,Wi-terr^utyl*4^ethytpheriy0pentaerythritol diphosphite, tetra(tridecyl)isopropylidenediphenol 
diphosphite. tetra(tridecy0^,4'-n-butyrdenebis(^^ diphosphite, haxa(tridecyt)-1.1,3-tris(2- 

methyl^-riydroxy-S-tert-butyiphenyObutane triphosphate, tetrakis(2 f 4-di-tert-butylpheny0biphenylene diphosphite. and 
2^^ethylenebis(4 f 6-tf-fert-butylpheny0(octyf) phosphite. 

is Examples of the ultraviolet light absorbers include 2-hydraxybenzophenones. such as 2,4-dihydroxybenzophe- 
none, 2-hydroxy-4-methoxyben2ophenone, 2-hydroxy-4-octoxyben20phenone, and 5,5'-m8thytenebis(2-hydroxy-4- 
methoxybenzophenone); 2-(2 , -hydroxyphenyl) benzctriazoles, such as 2-(2'-hydfOxy-y-metriylphenyf)benzotiiazole. 2- 
{2'^ydroxy-3\5 , <fi-fen 4 -butyfphenyl)ben20tria20le. 2-(2'-hydroxy-3\5'^i-te/t-butytphenyl)-^ 2-(2*- 
hydroxy-3Werf-butyl-5'-m8thy^ 2-(2'-hydroxy-5'-tert-octyVhenyl)benzotria20le. 2-(2'- 

20 h^roxy-^S-dicumytphenyOberuotriazole. and 2-(2'-methylene4)is<4-fe/t'OCtyl^-ben2otria20ly1)-phenol; benzoates, 
such as phenyl salicylate, resorcinol mono-benzoate, 2,4<ii-te/t4xrtyIphenyl-3 , 5 , <fi-ten 1 ^yl-4 , -hydroxy benzoate, and 
hexadecyl-3.5-di- tert -butyl-4-hydroxy benzoate; substituted oxanilides, such as 2-e1hyl«2 , -ethoxyoxanilide and 2- 
ethoxy^-dodecyloxanilide; and cyano acryiates, such as ethyl-a-cyano-0. p-diphenyl acrylate, and methyt-2-cyarx>3- 
methyl-3-(p-methoxypheny1) acrylate. 

25 Examples of the hindered amine type of light stabilizers include 2,2,6.6-tetramethyt-4-piperidyl stearate, 1 ,2.2,6.6- 
perrtamethyi-4 -piper idyl stearate. 2.2.6.6-tetramethyl-4-piperidyl benzoate. N-(2.2.6.6-tetrarrtethyl-4i)iperidyl}c>xJecyl- 
succinic acid imlde, 1-[3.5-di-tert-butyl^hydrc*yphenyl^ 

butyl -4-hydroxyphenyf) propionate. bis(2,2,6.6-tetramethy1-4-piperidyl) sebacate, Ws(1 ,2,2.6,6-pentamethyl-4-piperldyl) 
sebacate, bis(1.2,2,6.6-pemamethyt-4irfperidyl)-2^u^ N.N*- 
30 bis(2.2.6,6- tetramethyl-4-piperidyl) hexamethylenediamine. tetraWs(2,2 ( 6.6-tetrarnethyl-4-piperidy0butane tetracar- 
boxytate. tetraWs(1^,2.6,6-pentamethyl-4-piperidyl)butane tetracarboxylate, bis(2,2 ( 6,6-tetramethyt-4-piperidyl) • di- 
(tridecyl)butane tetracarooxylate. bi^l^.^e.e-pentamethyl^-piperidyD • di(tridecyObutane tetracarboxyiate, 3,9- 
bis[1 , 1 <limethy1-2-{tris(2,2,6.6-tetra^ 

piro(5. 5]undecane, 3.9-bis[1 . 1 -dimethyl-2-{tris(1 ^.2.6.6-pentamethyl-4-piperidyloxy carbony1oxy)butylcarbony- 
35 loxyJethyl)«2.4 ( 8,1 0-tetraoxaspiro[5. 6]undecane, 1 ,5,8, 1 2-tetraWs[4,6-bis{N-(2,2,6,6-tetrarra 

piperidyObutylaminoH.S.S-tri^ 

nol/dimethyl succinate condensate, a 2-te/t<«tyamirio^,6-dichloro-^^ 

hexamethylenediamine condensate, and an N,N t -bis(2,2,6 < 6-tetrarnethyM«piperidy1) hexamethytenediamine/dibro- 
moethane condensate. 

40 Further, when necessary, the composition in accordance with the present invention may be added with heavy metal 
inactivation agents, nucleating agents, metallic soaps, organotin compounds, plasticizing agents, epoxy compounds, 
foaming agents, antistatic agents, flame retardants, lubricating agents, processing aids, and the like. 

The composition in accordance with the present invention can be used satisfactorily in applications, in which a high 
weatherability is required over a long period of time, such as the applications to agricultural materials, and paints and 

45 interior and exterior trim parts for automobiles. The composition in accordance with the present invention can also be 
used satisfactorily In applications to foodstuff packaging, medical materials, and the like, which are exposed to radia- 
tion. For example, the composition in accordance with the present invention can be used as films, fibers, tapes, sheets, 
various molding materials, paints, binders for lacquers, adhesive agents, putties, and basic materials for photographic 
materials. 

so 

Examples 

The present invention will further be illustrated by the following nonlimitative examples. 
55 Synthetic Example 

Synthesis of No. 1 compound: 

One gram (10 milli-mols) of triethylamine was added to 19.2 g (47 milli-mols) of 2,2'-methyienebis(4,6-di-ren>amyl- 
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phenol) and 50 milliliters of a hydrocarbon type of solvent (Exxon Naphtha No. 5 supplied by Exxon Chemical Japan. 
Ltd.. which contained 26.4% of a naphthenic hydrocarbon. 58.0% of a paraffinic hydrocarbon, and 15.6% of an aromatic 
hydrocarbon and had a baling point of 1 54°C to 1 97°C). Thereafter. 7.1 g (52 mflli-mois) of phosphorus trichloride was 
added dropwise to the resulting mixture under stirring at 60° C. The reaction liquid was heated to 1 35°C and Kept at that 

5 temperature for six hours. Thereafter, the pressure was reduced, and an excess of phosphorus trichloride was 
removed. The reaction liquid was then cooled down to 30°C. and 5.34 g (23 millhmols) of bisphenoi A was added. After 
stining. 5.75 g (56 mflli-mols) of triethylamine was added dropwise over two hours at 100°C. and the reaction was car- 
ried out for 12 hour6 at 120°C. After cooling, the formed triethylamine hydrochloride was removed by filtration, and 30 
millHiters of the solvent was removed by distillation under reduced pressure. In this manner. 17.9 g (yield: 69%) of white 

w powder having a melting point of 1 88°C to 1 90*C was obtained. 



Three grams of each of the test compounds (phosphorus types of antioxidants) listed in Table 3 were weighed out 
is onto a laboratory dish. The test compounds were put into a desiccator at 50°C and at a humidity of 100%. and their 
weights were measured at intervals of two days. The number of days, which elapsed before an increase in weight of at 
least 3% was found, was taken as a value indicating the hydrolysis-resistance. 

The results shown in table 3 were obtained. 

As comparative compounds, those listed below were used. In the comparative compounds 3 and 4, R represented 
20 tert-butyl or terf-amyl. 



Example 1 



Comparative compound 1: 



25 



30 



35 




40 



Comparative compound 2: 



t-CiHi 




t-C 4 Ha 




P-0 



H§)-CH,-(O^0-P KC-OU 



60 




CHj-CH 




t-C.Hi 



t-CH, 



$5 
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Comparative compound 3: 



5 




Comparative compound 4: 



25 




35 Example 2 

The weight reduction temperatures of the test compounds listed in Table 3 were measured with the differential ther- 
mal analysis (temperature rise rate: 10 o C/minute, air: 150 ml/minute). The 20% weight reduction temperature was taken 
as a value indicating the heat-resistance. The results shown in Table 3 were obtained. 

40 

Example 3 

In order to investigate the stabilizing effects at the time of high-temperature processing, compositions were pre- 
pared in accordance with the formulations shown in Table 1 . Each of the compositions was extruded at 300°C. As for 
4$ the composition after being extruded one time and the composition after being extruded five times, the melt indexes 
were measured. The ratio of the melt index of the composition after being extruded five times to me melt index of the 
composition after being extruded one time was taken as a value indicating the processing stability. 
The results shown in Table 3 were obtained. 



Table 1 


Composition 


Parts by weight 


Unstabilized polypropylene resin 


100 


Calcium stearate 


0.05 


TetraWs(metrtytene-3-(3\5'-di-terf-^^ 


0.1 


Test compound (Table 3) 


0.1 
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Example 4 

5 Each of the compositions prepared in accordance with the formulations shown in Table 2 was kneaded with a mix- 
ing roll at 150°C for live minutes. Thereafter, each composition was subjected to compression molding for five minutes 
under the conditions of 150°C and 180 kg/cm 2 , and a sheet having a thickness of 1 .0 mm was prepared. Test pieces 
having a size of 1 0 x 20 mm were formed from the sheet and put in a desiccator at 80°C and at a humidity of 1 00% for 
seven days. Thereafter, the sheet surfaces were observed with a microscope, and blooming characteristics were rated 

w on a scale from 1 to 5 (1 : no blooming was observed, ... 5: blooming was observed over the entire surface of the sheet). 
The results shown in Table 3 were obtained. 



Table 2 



15 


Composition 


Parts by weight 




Unstabiiized straight-chain low-density polyethylene (Mkt.0) 


100 




TetraWstmethytene-a-p^^ 


0.05 


20 


DHT-4A* 1 


0.1 


Test compound (Table 3) 


0.1 



•1: Synthelic hydrolase Mg^sAlrfOHtaCOa -S-SHgO supplied by Kyowa Kagaku Kogyo K.K. 



25 



Table 3 



30 




Test compound 


Hydrolysis-resist- 


Heat-resistance 


Processing stabil- 


Blooming 










ance (days) 


<°C) 


ity 










R 














Comparative 


tert-Butyi 


70 


373 


1.4 


5 


35 




compound 3 


tert-Amyl 


70 


380 


1.6 


3 






Comparative 


tert-Butyl 


92 


412 


1.5 


4 






compound 4 


tert-Amyl 


92 


409 


1.6 


3 


40 




Comparative compound 1 


92 


411 


1.5 


4 






Comparative compound 2 


94 


410 


1.7 


4 




Ex. 


Compound No.1 


92 


411 


1.3 


1 


45 




Compound No.3 


94 


411 


1.4 


1 



Example 5 

so 

Each of the compositions prepared in accordance with the formulations shown in Table 4 was extruded at 200°C in 
order to form pellets The pellets were then subjected to injection processing at 230°C, and test pieces were thereby 
obtained. The test pieces were heated for 48 hours in a Qeer oven at 135°C. As for the test pieces having thus been 
heated, the Izod impact value at 20°C was measured. The Izod impact value thus obtained was compared with the orig- 
55 inai Izod Impact value, and the retention of the Izod impact value was calculated. 

The results shown in Table 5 were obtained. 
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Table 4 





Composition 


Parts by weight 


5 


ABS resin (Stylac 200 supplied by Asahl Chemical Industry Co., Ltd.) 


100 




Calcium st earate 


1.0 




Test compound (Table 5) 


0.3 


10 


Tables 





15 


No. 


Test compound 


Retention (%) of Izod 
impact value 




Comparative Ex 








5-1 


Comparative compound 1 


68.6 


20 


Example 








5-1 


No. 1 compound 


89.7 




5-2 


No. 2 compound 


91.1 


25 


5-3 


No. 3 compound 


90.4 



30 Example 6 

Each of the compositions prepared in accordance with the formulations shown in Table 6 was pressed at 260°C, 
and colorless test pieces having a thickness of 1 .0 mm were thereby prepared. The test pieces were heated for 30 min- 
utes in a Geer oven at 230°C. Before the test pieces were thus heated and after they had thus been heated, their dis- 
ss coloration was observed and rated on a scale from 1 to 10. The rate of 1 indicated that no discoloration occurred, the 
larger rate values indicating higher degrees of discoloration. 

The results shown in Table 7 were obtained. 



Table 6 



Composition 


Parts by weight 


Polycarbonate resin 
Test compound (Table 7) 


100 
0.1 



50 



55 
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Table 7 



NO. 


Test compound 


Discoloration 


Comparative Ex. 




Before heating 


After heating 


6-1 


Nona 


3 


10 


6-2 


Comparative compound 2 


1 


6 


Example 








6-1 


No. 1 compound 


1 


3 


6-2 


No, 2 compound 


1 


2 


6-3 


No. 3 compound 


1 


3 



Example 7 

Each of the compositions prepared in accordance with the formulations shown in Table 8 was processed with a 
kneading roll, and sheets having a thickness of 1mm were thereby prepared. As tor the sheets, a heat stability test was 
carried out in a Geer oven at 190°C. Also, a weatherabifity test was carried out by using a weatherometer. 

The results shown in Table 9 were obtained. 



25 

Table 8 





Composition 


Parts by weight 


30 


Polyvinyl chloride (Vinyca 37H supplied by Mitsubishi Monsanto Kasei K.K.) 


100 




Di-2-ethyihexyl phthalate 


45 




Tricresyl phosphate 


3.0 




Btsphenol A • diglycidyl ether 


2.0 


35 


Zinc stearate 


0.8 




Barium stearate 


0.4 




Barium nonyl phenate 


0.5 


40 


OctykJiphenyl phosphite 


0.5 




Sorbitan monopalmitate 


3.0 




Methylenebtsstearylamide 


0.3 




2-Hydroxy-4-n-octoxybenzophenone 


0.3 


45 


Test compound (Table 9) 


0.3 



so 



55 
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Table 9 



10 



15 



No. 


Test compound 


Heat st 


ability (minutes) 


Weatherability (hours) 


Comparative Ex 








7-1 


None 




60 


2.200 


72 


Comparative compound 1 




120 


3,400 


Example 








7-1 


No. 1 compound 




160 


4,600 


7-2 


No. 2 compound 




160 


4,700 


7-3 


No. 3 compound 




150 


4,500 



As is dear from Table 3, the specif ic phosphite compounds in accordance with the present invention exhibit a high 
hydrolysis-resistance, a high heat-resistance, good processing stability, and particularly good anti-blooming character- 
20 istics. 

On the other hand, the comparative compounds 1 , 2. and 4, which are cyclic phosphites having the triaryl phosphite 
structures, exhibit a high hydrolysis-resistance and a high heat-resistance, but have low processing stability and low 
anti-blooming characteristics. Also, the comparative compound 3 has a low hydrolysis-resistance, a low heat-resist- 
ance, and low anti-blooming characteristics, although the comparative compound 3, wherein R represents a tertiary- 
25 butyl group, has good processing stability. 

As described above, by adding the specific phosphite compound (the phosphorus type ol anti-oxidant) to the syn- 
thetic resin, the synthetic resin composition can be obtained which exhibits little reduction in the performance even 
under the high-temperature processing conditions and in a wet atmosphere and which has good processing stability 
and good anti-blooming characteristics. 



30 



Claims 

1 . A phosphite compound, which may be represented by the following general formula (I): 



45 



50 



t-C,Hu 
0 \ R, 



t-CiHu 



-OR' 



1 1 



0- 
t-CiH,, 



<r> 



wherein R 1 represents a hydrogen atom or a methyl group, R 2 represents a hydrogen atom or an alky! group having 
1 to 5 carbon atoms, R 3 represents a hydrogen atom or an alkyi group having 1 to 5 carbon atoms, and X repre- 
sents an alkylidene group having 1 to 8 carbon atoms. 

2. A phosphite compound as defined in Claim 1 wherein each of R 1 , R 2 , and R 3 represents a hydrogen atom. 

3. A phosphite compound as defined in Claim 2 wherein X represents an isopropylidene group. 

55 4. A stabilized synthetic resin composition containing a phosphite compound, which may be represented by the fol- 
lowing general formula (0: 
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t-C.H,, 



t-CiHu 



Rt It 



0-P H-C-R 1 



t-CsH,, 



(I) 



R'-C-H P-0 



t-C,H„ 



V V 



t-CHn 



t-CHu 



t-CHu 



wherein R 1 represents a hydrogen atom or a methyl group, R* represents a hydrogen atom or an aOcyl group having 
1 to 5 carbon atoms, R 3 represents a hydrogen atom or an aJkyl group having 1 to 5 carbon atoms, and X repre- 
sents an alkylidene group having 1 to 8 carbon atoms. 

said phosphite compound being contained in a proportion falling within the range of 0.005 to 5 parts by 
weight per 100 parts by weight of the synthetic resin. 

5. A synthetic resin composition as defined in Claim 4 wherein said synthetic resin is a poiyolef in resin. 

6. A synthetic resin composition as defined in Claim 5 wherein said synthetic resin is a polypropylena 

7. A synthetic resin composition as defined in Claim 4 wherein said phosphite compound is represented by the gen- 
eral formula (I), in which each of R 1 . R 2 . and R 3 represents a hydrogen atom. 

8. A synthetic resin composition as defined in Claim 7 wherein said phosphite compound is represented by the gen- 
eral formula (I). in which X represents an tsopropytidene group. 
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